Abstract. In this paper the energy detection method will be applied to the jam detection of radio silence. Analyze and get the theoretical value of the detection probability and false-alarm probability in Gaussian channel and Rayleigh channel. Via Monte Carlo simulation, we prove the false detection probability of the energy detection in Gaussian channel is significantly lower than that of the Rayleigh channel. We get the detection probability-false alarm probability curve and detection probability-SNR curve, and analyze the influence of the false alarm probability and SNR. Then realize the single threshold and multi-threshold decision, and analyze the test results of energy detection, providing the reference and foundation for the application of energy detection in the jam detection.
Introduction
With the development of electronic countermeasure technology, the interference of wireless communication technology has developed rapidly, brings serious threat to the communication quality [1, 2] . Common interferes the wireless communication faces now include tone interference, comb interference and obstruction interference [3] . If we can grasp the information of the communication frequency interference signal, we will be able to take the initiative measure to avoid interference and improve communication quality. In this paper the energy detection method will be applied to the jam detection of radio silence referring to the theory of the energy detection.
1.The principle of energy detection
Energy detection method [4] is a commonly used method in cognitive radio spectrum sensing field because of it is simple, effective, convenient. Then it is applied widely to detect the unknown signal detection in a communication channel [5] .
The implementation of energy detection method is the principle that the energy of the jamming signal and noise is greater than the energy of the noise [6, 7] . In a word, add up the signal energy value in a certain band and in a certain period, then compare the value to a preset threshold value, finally get the test results. After deduced, under the Gaussian channel detection probability, false-alarm probability and false detection probability expression is as follows:
P is for the detection probability, f P is for the false-alarm probability, m P is for the false detection probability.  is for the threshold value, ( )   is for the Gama function， ( ) Q  is for the Marcum Q function.
By the same token, under the Rayleigh channel, the detection probability, false-alarm probability and false detection probability [8] are:
( ) E    Is for the average SNR value under the channel.
2.Cooperation perception technology
The single-user detection principle implementation [9] is simple, but in the practical application, due to the complexity of detection environment may not reach the high detection performance. To overcome the disadvantage, the single threshold collaboration detection and multi-threshold collaborative detection are introduced.
Single threshold collaboration:
Decision model is shown in the figure below:  Figure 2 . single threshold decision model.
Single threshold collaboration [10] refers to mix the decisions of multiple users to judge, ,
represents the detection probability of the ith user, , f i P for the false-alarm probability of the ith user: Table 1 . Commonly used single threshold collaborative rules.
Type
Detection probability False alarm probability "AND" rules Figure 3 . double threshold decision model.
Multi-threshold collaborative detection set up multiple thresholds, the energy value will be different in different areas of the detection probability and false alarm probability. As shown in figure3, two threshold values 1  、 2  are defied, so the entire energy area divided into E1, E2 and E3 three regions, if the detection probability and false alarm probability of the two threshold values 
Simulation result and analysis
On Matlab, in the background of the application of energy method in interference signal detection, do some simulations, catting some simulation curves of the energy method. The theoretical value is deduced from above, then use the Monte Carlo (Monte Carlo) method for the simulation, the simulation number is 10000.M=5, SNR is 5 dB, the signal modulation is 2PSK. Draw the ROC curve of the energy detection under different channels. Through the curves, we can see in both of the channels, the false detection probability are tending to zero, namely the detection probability can be 1, and can achieve the desired test results. When the SNR and false alarm probability is equal, the missed detection probability under Rayleigh channel is obviously than its under Gaussian channel, suggesting that the detection performance of energy detection is under Gaussian better than that under Rayleigh. figure, we can see that the detection probability grows with the growth of SNR and finally Approach to 1. Farther, we can find that when there is more users, the detection probability is higher. For an example, When SNR is -5dB, the detection probability of three users is higher than its of single user about 0.5. Figure 6 . The ROC curve of the energy detection of different collaborative detection ways. , the detection probability of double threshold is about 0.96, but the detection probability of single threshold is only about 0.94. The first is higher than the second 0.02.
Summary
Through theoretical numerical calculations and computer simulation, the performance of energy detection in radio silence are analyzed, it confirmed the validity of the energy detection algorithm when it is used in interference detection; Then analyze the performance under the different channels, different false alarms; The performance of single use is compared with multiple users collaboration; The performance of single threshold collaboration is compared with multiple threshold collaboration, and give a series of performance curves of interference detection energy detection method, giving a better reference and basis to apply the energy detection method further in the interference detection.
